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(54) Multimedia distribution system 

(57) A muitimecfia information distribution system 
includes one or more servers 12, each server having 
access to a database 14 storing multimedia information 
for distribution to subscribers. Each of the servers is 
connected to a network 18 such as an Asynchronous 
transfer Mode (ATM) packet switching network A 
number of switching points 302 are connected to the 
network, each switching point accepting digital informa- 
tion from the ATM network and under the control of a 
resource manager 312 providing one or more multime- 



dia information streams through a coaxial switching net- 
work to one or more modems 310. Each modem is 
connected to a user's terminal 30 by existing transmis- 
sion media such as telephone twisted pair wires 28 
using Asynchronous Digital Subscriber Line (ADSL). In 
an alternate embodiment, the digital switching may be 
distributed using a hybrid fiber coaxial (HFC) cable 
technique to extend the effective range of transmission. 
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Description 

The present invention relates to information han- 
dling systems, and more particularly to information han- 
dling systems suitable for distributing a large number of 
multimedia information streams to a large number of 
users. 

There has been a significant amount of activity with 
respect to "video on demand" and "interactive televi- 
sion" services in the past several years. The following 
prior art systems are representative of some of this 
ongoing development. 

European Patent Publication 0624039A2 describes 
a system for delivering audio and/or video signals to 
users in connection with interactive television services. 
Sources of signals are connected to a digital network 
which may be a packet network. Also connected to the 
network are processors for control of applications and 
interfaces to distribution arrangements such as cable 
television systems and telephone subscriber loops. For 
each user, there is a signal converter at the user's 
premises, a transmission medium to a central point, and 
an interface converter to convert from the transmission 
medium to the packet switch. 

The publication discloses a packet network which 
may be implemented as an asynchronous transfer 
mode (ATM) network with links which are implemented 
in the serial optical network (SONET-3) technology. The 
"upstream" interface is typically fiber to the curb (kerb) 
(FTTC), ATM or SONET 

Taiwan (Republic of China) Patent 227077 teaches 
a multimedia distribution system including a central ter- 
minal and a user terminal, further including a fiber 
switch star network architecture where the central termi- 
nal executes video switching to select channels. The 
system uses a tuning converter at the central terminal to 
select one video signal from multiple multiplexed signals 
and transmits only the selected video signal to the user 
terminal. This patent also appears to teach the fiber to 
the curb (FTTC) system. 

U.S. Patent 5,303,229 teaches an optical fiber tele- 
communications network having an optical network unit 
provided in the subscriber neighborhood for terminating 
the optical fiber transmission line and providing electri- 
cal signals over metallic lines such as twisted pair cop- 
per to the subscribers. Since the patent teaches the use 
of the FTTC for a small number of subscribers (8-20), 
the patented technique has limited use with respect to 
the currently installed base of twisted pair lines. 

U.S. Patent 5,387,927 teaches a method for trans- 
mitting broad band video services from a broad band 
digital signal source including forming the digital signal 
from the source in a plurality of channels of digital sig- 
nals and modulating the plurality of carrier signals with 
respect to channels of the digital signals. The channels 
are then multiplexed to form a combined signal which is 
used to modulate light from a laser light source. The 
modulated light source is transmitted on a fiber link to a 
local distribution box where it is converted to electrical 



signals and broadcast to a number of subscribers' set 
top terminals. 

Other patents which relate generally to integrated 
or interactive television communication systems include 

5 U.S. Patents 5,319,455; 5,361,091 ; 4,290,142.. 

In the prior art there are many solutions for deliver- 
ing multimedia information such as video on demand^ or 
interactive television services over transmission media 
such as copper twisted pair to end users. One such 

10 prior art technique employs an asymmetrical modem 
technology referred to as Asymmetrical Digital Sub- 
scriber Line (ADSL). ADSL is described in detail in the 
American National Standards Institute Draft Standard 
for Telecommunications-Network and Installation Inter- 

15 faces-Asymmetrical Digital Subscriber Line (ADSL) 
Interface-ANSI Document No. T1.413 which is incorpo- 
rated herein. The following patents all relate to various 
implementations of ADSL distribution: U.S. Patents 
5,247,347; 5,408,260; 5,341,474; 5,371,532. 

20 Another technique currently under consideration by 
ANSI as a standard is referred to as Very high speed 
Digital Subscriber Line (VDSL) (ANSI Document 
T1E1.4/95-041R1). 

Although the prior art will be described herein with 

25 reference to ADSL, it should be understood that VDSL 
can be substituted for ADSL where appropriate. VDSL 
provides higher bandwidth transmission over short dis- 
tances as compared to ADSL 

A typical prior art system includes one or more data 

30 servers delivering multimedia data through a backbone 
network to a digital switch located at a central distribu- 
tion point. Each output of the digital switch is connected 
to an ADSL modem. The ADSL modem has a direct 
point-to-point connection to a user's premises ADSL 

35 modem. 

Referring to Figure 1 , a prior art information han- 
dling system for distribution of multimedia information 
will be described. 

A prior art multimedia information distribution sys- 

40 tern 10 includes a number of servers 12, each con- 
nected to one of a number of databases such as 
. database 14 and database 16 providing sources of mul- 
timedia information. Each server 12 is connected to a 
network 18 such as an asynchronous transmission 

45 mode (ATM) network. Also connected to network 18 is 
one or more central distribution stations 20 each of 
which includes a digital switch 22 having a plurality of 
digital ports 24, each connected to one of a plurality of 
asymmetrical digital subscriber line modems (ADSL) 

so 26 Each modem 26 is connected by a transmission 
medium such as a copper twisted pair wire 28 to a sub- 
scriber's terminal 30, sometimes referred to as a set top 
terminal (STT). In a typical prior art system, distribution 
point 20 may be a central office of a local telephone 

55 service provider. The output of digital switches 22 are 
connected to modems 26 which are occasionally 
referred to as service provider equipment (SPE) ADSL 
modems 26. Each of the modems 26 has a direct point- 
to-point connection to the user's terminal 30. The user 
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terminal 30 is occasionally referred to as customer 
premise equipment (CPE). 

The prior art system 1 0 which employs ADSL tech- 
nology can deliver multimedia information to a user's 
terminal using existing copper twisted pair. However, 
this prior art system has a number of drawbacks, among 
which are: 

First, the high speed digital ports 24 in digital switch 
22 are expensive, and since a digital port is dedicated to 
each ADSL line, a large investment is required for the 
service provider when the total number of individual 
subscribers is considered, since one port is required for 
each ADSL line. Thus a typical configuration might be 
1 000 user terminals for each digital switch. This would 
require 1000 digital ports 24, resulting in a very high 
cost digital switch. 

Second, the bandwidth supported by the ADSL 
modem 26 is dependent upon the distance between the 
modem pair at the central office 20 and the user termi- 
nal 30. The greater the distance between the modem 
pair, the less the bandwidth which can be supported. 
Prior art ADSL modems 26, based on ADSL-2 technol- 
ogy, can support up to six Mbps over a distance of 9,000 
to 12,000 feet depending upon the size of the wire in 
twisted pair 28. As the bandwidth requirement 
increases, the distance over which the multimedia infor- 
mation may be transmitted is greatly reduced. 

A second example of a prior art multimedia distribu- 
tion system is shown in FIGURE 2. A switch node 200 
has inputs 202 for interactive services and 204 for 
broadcast services. 

If there are 240 multimedia information streams 
available for user selection, the switch must be able to 
handle the 240 inputs plus any interactive streams 
being used. If there are 24,000 users, and only 10% or 
2400 concurrently use interactive services, this still 
requires the switch to be able to handle these interactive 
streams 202 in addition to the broadcast multimedia 
information streams 204. 

If a technology such as OC-3 is used, there may be 
110 OC-3 inputs (100 OC-3s for 2400 interactive 
streams and 10 OC-3s for 240 broadcast streams, 
where each OC-3 line handles 24 streams) and 1000 
OC-3 outputs required for the switch (assuming 24000 
user terminals). Each of the 1000 OC-3 output lines of 
switch node 200 is connected by optical cable to a 
remote demultiplexer 208 which splits out the 24 
streams transmitted on the OC-3 line to 24 ADSL ports 
210, where each ADSL port is connected to a user ter- 
minal 30 by twisted pair lines 28 (See FIGURE 1). 

Thus using ADSL technology, multimedia data can 
be delivered to homes using existing twisted pair trans- 
mission lines, but the prior art ADSL solution is much 
more expensive when compared to other solutions such 
as tuned coaxial cable transmission, and there are dis- 
tance constraints. 

Accordingly, the invention provides a switching 
node for switching multimedia information streams 
between one or more sources and one or more user ter- 



minals, comprising: 

one or more switching ports, connected to inputs of 
said switching node for receiving said multimedia 

5 information streams; 

one or more modems; and 
a coaxial switching network connecting outputs of 
said switching ports to inputs of said modems, each 
modem being connected to a user terminal by a first 

w transmission medium. - 

In a preferred embodiment, the switching node fur- 
ther includes a resource manager for controlling routing 
of said multimedia information streams to said user ter- 
15 rninals. 

It is also possible for the switching node to includes 
a first transmission converter connected to said coaxial 
switching network; a second transmission medium hav- 
ing a first end connected to said first transmission con- 

20 verter; and a second transmission converter connected 
to a second end of said second transmission medium 
for extending the distance between said switching 
nodes and said user terminals. This arrangement allows 
the second transmission medium to be used to extend 

25 the range of the distribution system. In a preferred 
embodiment, said first and second transmission con- 
verters employ a hybrid fiber coaxial cable technique to 
extend a range of transmission, and said first and sec- 
ond transmission converters comprise electrical to opti- 

30 cal signal converters. 

A switching node as described above may be incor- 
porated into a multimedia information handling system 
comprising: 

35 a data transmission network; 

one or more database servers, for distributing mul- 
timedia information to subscribers, each of the 
servers being connected to said network; and 
one or more switching nodes as described above, 

40 connected to said network, each switching node 
receiving one or more streams of multimedia infor- 
mation from said network and distributing said one 
or more streams of multimedia information to said 
subscribers. 

45 

Viewed from another aspect, the invention provides 
a multimedia information handling system comprising: 

a data transmission network; 

so one or more database servers, for distributing mul- 
timedia information to subscribers; each of the 
servers connected to said network; 
one or more switching nodes connected to said net- 
work, each switching node receiving one or more 

55 streams of multimedia information from said net- 
work and providing said one or more multimedia 
information streams at one or more outputs of said 
nodes, each said switching node comprising: 
one or more switching ports, connected to inputs of 
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said switching node; 

one or more modems, and 

an analog switching network connecting outputs of 

said switching ports to inputs of said modems, each 

modem connected to a user terminal by a first 

transmission medium. 

A system such as described above provides for the 
transmission of analog broadcast signals concurrently 
with distribution of digital signals over a medium which 
is adapted for the use of currently installed twisted pair 
lines to subscribers, with the use of fiber optic lines to 
extend distances and coax to readily implement multid- 
rop configurations in a hybrid fiber coax structure . This 
allows a large number of users to be serviced with exist- 
ing twisted pair lines. The shared analog transmission 
medium is connected to multiple concentrators where 
each concentrator converts digital ATM signals to 
ADSL. 

Therefore, multimedia information streams may be 
efficiently handled by a distribution system which 
includes the transmission of a large number of multime- 
dia information streams to a large number of users, 
where each user can select any of the information 
streams: 

In a preferred embodiment a multimedia informa- 
tion distribution system includes at least one source of 
multimedia information streams; one or more switch 
nodes, each switch node connected to at least one 
source of the multimedia information streams for receiv- 
ing at least one stream of multimedia information and 
for providing the multimedia information stream to at 
least one output of each switch node, each switch node 
including one or more switch ports, each having at least 
one input connected to a source of multimedia informa- 
tion streams; a first plurality of modems each having an 
input connected to at least one of the switch ports; a 
concentrator circuit for concentrating outputs of the 
modems to an output of the concentrator circuit; a trans- 
mission medium connected to the output of the concen- 
trator circuit; and a second plurality of modems each 
having an input connected to the transmission medium, 
a first group of the second plurality of modems having at 
least one output connected to a user terminal. 

Such an embodiment also may include a second 
group of the second plurality of modems, each modem 
in said second group having at least one output con- 
nected to one of at least one of a plurality of networks, 
each network connected to at least one user terminal. 
Preferably each said switching node further comprises 
a plurality of modulators, each modutator having an 
input connected to an output of one of the first plurality 
of modems and an output connected to an input of the 
concentrator circuit, and each said modulator modu- 
lates the outputs of a connected modem to a different 
frequency. 

In a preferred embodiment, by using coaxial cable 
tuning techniques in combination with the ADSL 
modem, digital ports can be shared by a number of 



compressed digital information streams, for example, 
six 6 Mbps streams can be supported by each digital 
port. By delivering multimedia information using coaxial 
cable and converting it to twisted pair closer to the user 
5 terminal, the bandwidth supported can be much greater 
than the six Mbps of the prior art (another example of a 
high bandwidth technique is VDSL, as discussed 
above). 

Preferred embodiments of the invention will now be 
10 described in detail by way of example only with refer- 
ence to the following drawings: 

Figure 1 is a block diagram of one example of a 
prior art information handling system for the distri- 

rs bution of multimedia information; 

Figure 2 is a block diagram of a second example of 
a prior art information handling system for the distri- 
bution of multimedia information; 
Figure 3 is a block diagram of an information han- 

20 dling system for the distribution of multimedia infor- 
mation in accordance with a first embodiment of the 
present invention; 

Figure 4 is a flow chart illustrating the operation of 
the resource manager shown in Figure 3; and 
25 Figure 5 is a block diagram of an information han- 
dling system for the distribution of multimedia infor- 
mation in accordance with a second embodiment of 
the present invention. 

30 Referring now to Fig. 3, a first embodiment of the 
present invention will be described. As in prior art multi- 
media distribution systems, a number of servers 12 
each connected to a database 14, 16 and to one or 
more sources of broadcast multimedia information pro- 

35 vide requested multimedia information streams through 
network 18 to a central distribution point 302 which 
includes a digital switch 304 having a number of digital 
coax ports 306. In addition to stored multimedia infor- 
mation in database 14, 16, each server 12 may have 

40 access to realtime broadcast information which may 
also be requested by a user terminal 30. Each of the 
digital coax ports 306 has an output which is connected 
to a coaxial cable bus 308 to which are also connected 
inputs of coax/ADSL modems 310. It should be noted 

45 that the number of digital ports 306 and the number of 
coax/ADSL modems 310 are generally not the same. 
The number of digital ports 306 may be determined by 
the number of different multimedia information streams 
which may be requested, whereas, the number of 

so modems 310 is determined by the number of users 
requiring simultaneous service. For example, for 240 
multimedia information streams, there may be a need 
for as few as 10 digital coax ports 306, since each digital 
coax port 306 can handle 24 compressed multimedia 

55 information streams concurrently using OC-3 technol- 
ogy. The output of each coax/ADSL modem 310 is con- 
nected by existing transmission medium such as copper 
twisted pair 28 to a similar ADSL modem at the user ter- 
minal 30. 



>: <EP 0767596A2J_> 



7 EP 0 767 596 A2 8 



Control of the connections between digital coax 
ports 306 and coax/ADSL modems 310 in central distri- 
bution point 302 is handled by resource manager 312 
which receives routing and other information such as 
start time for the multimedia stream from one of servers 
1 2 based upon user request. 

The control functions of resource manager 312 will 
be described with respect to FIGURE 4. 

When a user terminal 30 powers ON, a user termi- 
nal initialization call is sent to resource manager 312. 
The user terminal ID is checked for validity. If the ID is 
not valid, the call is rejected and an error message is 
displayed. If the ID is valid, server 12 is checked for 
availability. If server 12 is not available, a resource busy 
message is sent to the user terminal and displayed. If 
server 12 is available, digital coax ports 306 are 
checked for availability. If no digital coax port is availa- 
ble, the resource busy message is sent to the user ter- 
minal and displayed. If a digital coax port is available, a 
portion of the server 12 bandwidth and a digital coax 
port are allocated to the requesting user terminal 30. 
Resource manager 312 then sends a message to 
coax/ADSL modem 310 to tune to the frequency of the 
allocated digital coax port. Resource manager 312 then 
sends a message to server 12 to initiate a call to user 
terminal 30. Server 12 then commences the communi- 
cation with user terminal 30 to deliver the requested 
multimedia information stream. 

An important aspect of the present invention is the 
combination of tuned coaxial cable switching and ADSL. 
Using ADSL, the existing installed base of twisted pair 
transmission media can be used for multimedia distribu- 
tion at minimum cost. By using coaxial cable tuning at 
the distribution point 302, digital ports 306 may be 
shared such that there no longer needs to be a one-to- 
one correspondence between the digital ports 306 and 
the modems 310 as was required in prior art systems. 

Also, for a typical coax/ADSL modem 310, a digital 
bandwidth of approximately 38 Mbps can be transmitted 
over each 6 Mhz analog channel. Thus, if a typical com- 
pressed video stream requires up to 6 Mbps, 6 com- 
pressed video streams may be carried in each analog 
channel. 

Each coax/ADSL modem 310 performs several 
functions in system 300. The first is to demodulate and 
demultiplex multiple multimedia information streams 
that are delivered to modem 310. The second is to 
deliver the multimedia stream to user terminal 30 across 
twisted pair 28. The multimedia information streams 
may be carried using ATM cells. When ATM cells are 
being used, each ATM cell may carry multimedia traffic 
such as multimedia information streams as well as non- 
multimedia traffic such as control information, voice, etc. 

Using a combination of coaxial cable tuning and 
ADSL modems 310, the number of digital coax ports is 
reduced to reflect the number of active multimedia infor- 
mation streams required during peak busy hours of 
service. In a typical network deployment, there may only 
be 30 percent of users requiring service during a peak 



busy time. If each user requires only a single multimedia 
information stream, using the present invention as 
embodied herein with six information streams being 
transmitted per channel, only five digital coax ports 306 
s would be required for each 1 00 users connected to sys- 
tem 300. 

For interactive TV applications, a portion of digital 

port 306, typically one-sixth of an analog channel 

capacity, is dedicated to a specific interactive TV appli- 
io cation. Resource manager 312 controls allocation and 

deallocation of digital coax ports 306 on user requests 

for interactive TV service. 

Referring now to Fig. 5, a second embodiment of 

the present invention useful in extending the distance 
is between the central point 502 and user terminals 30 

while maintaining adequate bandwidth will be 

described. 

If bandwidth requirements increase, one technique 
for maintaining the appropriate bandwidth/distance rela- 
te tionship is to decrease the distance between the ADSL 
modem pairs 310 and 30 across copper twisted pairs 28 
(see Figure 3). By moving the coax/ADSL modems 310 
out of the central distribution point 302 to a point in a 
neighborhood closer to the user terminals, higher band- 

25 width can be achieved. In this configuration, the modem 
pairs may be implemented with VDSL modems as 
described above. 

The embodiment shown with respect to Fig. 5 is 
similar to that shown in Fig. 3 in that servers 12, data- 

30 bases 14, 16, network 18, digital switch 304 including 
digital coax ports 306, coaxial cable bus 308, and 
resource manager 312 are all essentially the same as 
was discussed above with respect to the embodiment 
shown in Fig. 3. However, the second embodiment 500 

35 includes a converter 510 connected to coaxial cable bus 
308 for converting the electrical signals on bus 308 to 
optical signals for transmission across optical fber 514 
to a complementary converter 516 located in the neigh- 
borhood of user's terminals 30. Complementary con- 

40 verter 516 converts the optical signals received from 
fiber optic transmission medium 51 4 to electrical signals 
which are then transmitted by a second coaxial cable 
bus 518 to inputs to coax/ADSL modems 310 which, as 
previously described, are connected point-to-point to 

45 user terminals 30 by twisted pair lines 28. It should be 
noted that the complementary converter 516 may also 
connect to other neighborhood coaxial cable buses 518 
or may act as an optical repeater to extend the optical 
fber cable to other groups of users. 

so This wiring configuration is referred to as a hybrid 
fber cable (HFC) distribution system. The coaxial cable 
part of this configuration may be tapped and used to 
service analog TV users. 

A typical system may have a bandwidth of .700 Mhz 

55 usable for transmission of multimedia streams. If each 
analog channel has a bandwidth of 6 Mhz, the system 
can handle about 116 channels. Approximately 40 
channels are reserved for analog broadcast signals 
(standard TV broadcasts for use by analog TV users, 



BNSDOCID: <EP 0767596A2_I_> 



EP 0 767 596 A2 



10 



\ which may be attached to the hybrid fiber cable distribu- 
tion system by standard coaxial cable), leaving 70+ 
channels for transmission of compressed digital multi- 
media information streams. Since each channel can 
transmit 6 compressed digital multimedia information 5 
streams, there are about 420 streams available to digital 
user terminals 30 attached by ADSL to the multimedia 
information distribution system. Any of the 420 digital 
multimedia information streams may be selected by the 
user terminal 30. 10 

One or more tunable TV receivers 522 may be con- 
nected to transmission medium coaxial cable bus 518 
for direct reception of analog broadcast signals. TV 
receiver 522 has the capability of tuning to each analog 
channel. 1$ 

Additionally, banks of modems 526 may be con- 
nected to coaxial cable bus 51 8 to distribute information 
streams to other networks, such as, shared LANs, 
switched LANs, multipoint networks, PTP networks, 
STAR networks, or any net with any topology or any pro- 20 
tocol. 

Claims 



A switching node (302) for switching multimedia 25 
information streams between one or more sources 
(12) and one or more user terminals (30), compris- 
ing: 

one or more switching ports (306), connected 30 
to inputs of said switching node for receiving 
said multimedia information streams; 
one or more modems (310); and 
a coaxial switching network (308) connecting 
outputs of said switching ports to inputs of said 35 
modems, each modem being connected to a 
user terminal by a first transmission medium 
(28). 

A switching node according to claim 1 , further com- 40 
prising: 



2. 



3. 



a resource manager (312) for controlling rout- 
ing of said multimedia information streams to 
said user terminals. 45 

A switching node according to claim 1 or 2, further 
comprising: 

a first transmission converter (510) connected so 
to said coaxial switching network; 
a second transmission medium (514) having a 
first end connected to said first transmission 
converter; and 

a second transmission converter (516) con- 55 
nected to a second end of said second trans- 
mission medium for extending the distance 
between said switching nodes and said user 
terminals. 



4. A switching node according to claim 3, wherein said 
first and second transmission converters employ a 
hybrid fiber coaxial cable technique to extend a 
range of transmission. 

5. A switching node according to claim 3 or 4, wherein 
said first and second transmission converters com- 
prise: 

electrical to optical signal converters. 

6. A multimedia information handling system compris- 
ing: 

a data transmission network (18); 
one or more database servers (12), for distrib- 
uting multimedia information to subscribers, 
each of the servers being connected to said 
network; and 

one or more switching nodes (302) as claimed 
in any preceding claimm connected to said net- 
work, each switching node receiving one or 
more streams of multimedia information from 
said network and distributing said one or more 
streams of multimedia information to said sub- 
scribers. 

7. A multimedia information distribution system com- 
prising: 

at least one source of a plurality of multimedia 
information streams; 

one or more switching nodes, each switching 
node connected to at least one source of the 
plurality of multimedia information streams for 
receiving at least one stream of multimedia 
information from said source and for providing 
said at least one multimedia information stream 
to at least one output of each said switching 
node, each said switching node comprising: 

one or more switch ports, each having at 
least one input connected to a source of 
multimedia information streams; 
a first plurality of modems each having an 
input connected to at least one of the 
switch ports; 

a concentrator circuit for concentrating out- 
puts of said first plurality of modems to an 
output of the concentrator circuit; 
a transmission medium connected to the 
output of the concentrator circuit; and 
a second plurality of modems each having 
an input connected to said transmission 
medium, a first group of said second plu- 
rality of modems having at least one output 
connected to a user terminal. 

8. A multimedia information distribution system 
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according to claim 7, wherein said second plurality 
of modems further comprises: 

a second group of said second plurality of 
modems, each modem in said second group s 
having at least one output connected to one of 
at least one of a plurality of networks, each said 
network connected to at least one user termi- 
nal. 

10 

9. A multimedia information distribution system 
according to claim 7 or 8, wherein each said switch- 
ing node further comprises: 

a plurality of modulators, each modulator hav- 15 
ing an input connected to an output of one of 
the first plurality of modems and an output con- 
nected to an input of the concentrator circuit. 

10. A multimedia information distribution system 20 
according to claim 9, wherein each said modulator 
modulates the outputs of a connected modem to a 
different frequency. 
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(54) Multimedia distribution system 

(57) A multimecfia information distribution system 
includes one or more servers 12, each server having 
access to a database 1 4 storing multimedia information 
for distribution to subscribers. Each of the servers is 
connected to a network 18 such as an Asynchronous 
transfer Mode (ATM) packet switching network. A 
number of switching points 302 are connected to the 
network, each switching point accepting digital informa- 
tion from the ATM network and under the control of a 
resource manager 312 providing one or more multime- 



dia information streams through a coaxial switching net- 
work to one or more modems 310. Each modem is 
connected to a user's terminal 30 by existing transmis- 
sion media such as telephone twisted pair wires 28 
using Asynchronous Digital Subscriber Line (ADSL). In 
an alternate embodiment, the digital switching may be 
distributed using a hybrid fiber coaxial (HFC) cable 
technique to iextend the effective range of transmission. 
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